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Observations on Reproduction ix} the
Black Caiman, Melanosuchus niger
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The black caiman, Melanosuchus niger, has l.)ee.n
eliminated from most of its original range and is in
danger of extinction (Groombridge, 1?82; Plotkin et
al., 1983). Knowledge of the reproductive natural l}ls-
tory of the black caiman is needed for conservation
efforts, but little information exists. Mede;n (1980)
reviewed the scant literature on nesting ?erlods, nest
locations, clutch sizes, and nest guarding, and ad-
vocated further studies encompassing more aspects

cproduction. .
Uflfltc}:e we report observations on theAnatur.al }usto;y
of reproduction of a female black caiman in south-
eastern Peru. We monitored this female s nest,‘eggs,
and young from the time the nest was built u.nt‘11 one
week after hatching. To our knuwled&e, thl§ is the
first record of black caiman reproduction to include
egg deposition behavior, exact incubation time, egg
survival, and female presence at the nest during
ha;;?;iie our observations at Cocha Qnshu, a20 ha
oxbow lake located at 11°5'S, 71°19'W in Manu Na-
tional Park, Peru. In 1983 this lak«lv contained ap-
proximately 115 black caiman, includmg 15-20 adults
(Herron, 1985). More detailed information about Co-

hu and its caiman population appears in Otte
g;%a,sand Herron (1985, 1989). Inforn_mtwn about
the area surrounding Cocha Cashu is given by Tezr(-)
borgh (1983). Observations from 30 September to z
November 1983 were made by JCH; those from z
November to 7 January 1984 by LHEland JEC. The
female we observed was easily recognizable be‘iéus;
she was missing her right eye. She had prqbably ive
in Cocha Cashu since at least 1979 (S. Robinson, pe;‘s,
comm.). Based on a comparison of the ope-eyed e-
male and her nest (an objegt of known size), we es-
i total length at 3 m. )
tllw;e?olxlre\lz;l the femgle's nest 30 September 1983 in
the partial shade of overhanging trees on the SE ﬂ\;re
of the lake. Built on a gently sloping mud shelf be-
tween the high and low water marks, the nest wa;
an irregular, oval-shaped mound of leaf litter an
twigs. The nest appeared to be gnder construchog/
because there were drag marks in the nest moun ci
fresh scrape marks in the surrounflmg leaf htter,;nd
broken Heliconia plants nearby. Like those descri 88
by Bolivian informants interviewed by Medem (1980),
the nest was exposed to the sun during the aﬂernppm
Magnusson et al. (1985) noted that most c_mcodxhan
nests have some type of heat source, so _thls could bve
an important criterion in nest sitev seleghon. The nc}::t
site also carried a risk, however, in being below tbe
high water mark: the study nest was submerg_ed y
a flood just six days after the ha'tchlmgs _lcﬂ 1t‘ (Sf:e
below). Sympatric spectacled caiman, ?aunan‘(ruw-
dilus, may use different criteria in selecm}g theu: nest
sites. On 18 October we found a nest which we u.ier\-
tified as that of a spectacled caiman on (}'I(‘ basis of
clutch size (20) and cgg sizes (mean + SE ]rang.c] «;\[
10 eggs: length, 67.71 1 0.48 mn\[(»1.1.80—70.00];w1‘rh ,
39.78 + 0.10 mm [39.15-40.35); weight, (>5.{) 4+ 059 g
[62.0-69.5]). This nest was located on a termite mnund‘
by a tree trunk, about 20 m beyond the bank of the
lake’s flood plain and 200 m from the water.

On 1 October we began making sporadic observa-
tions of the black caiman nest from a blind at the tolp
of the bank, about 10 m from the nest. The female
continued to add material to the nest, although never
in our presence. On 4 October the mound was large;('
than on 30 September, and had a new drag mar

he top.

achoks‘z tfemal.s laid her eggs on 5 October. At 1720 :
we found her lying across the top of the nest moun

with her blind side facing inland. She appea?ed 1:0
be using her hind feet to create a chamber in tde
center of the nest mound, or to arrange eggs already
deposited in the chamber. At 1732 she ra_lsed her bo: 21
slightly and dropped one or two eggs into ghe»nels1 .
For the next hour and 40 min the female permdmg y
raised her body, by arching her back and supporting
herself on her chest and tail, and arranged the co}?-
tents of the nest with one rear foot or the other. S| ;
did not drop any more eggs that we observed, 251’1}11

by 1914 she had begun to cover the egg chamber.ﬁ et
periodically raised herself and reached laterally, firs
with one rear leg, then with the other, f;o scrape leavstj
under her body. She repeated this motion as she gzrg52
ually moved forward off of the nest mound. By 2
the female was completely clear of the nest, althoug

she continued to perform tc}l\e scraping behavior,

i ves under her body.
dr‘muv;ieliaed the nest on 30 October. The nest mea-
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sured approximately 220 X 190 cm at its base, and 50
cm in height. Measured to its nearest edge, the nest
was 2 m from the water. The egg chamber was slightly
east of the center of the nest mound, with its roof at
a depth of about 25 cm from the top of the nest. The
chamber measured about 25 x 20 x 15 cm, with the
eggs arranged irregularly in 2 or 3 layers. The clutch
contained 38 eggs, placing it within the range of 30-
75 reported by Medem (1980). The eggshells were
hard, and covered with tiny ridges which made the
eggs look and feel as though made of crystalline sug-
ar. The measurements (mean + SE [range]) of ten
typical eggs were: length, 90.38 + 0.94 mm (87.70-
97.60); width, 51.21 * 0.22 mm (49.55-51.85); mass,
141.7 £ 1.65 g (132.0-148.0). These sizes are similar
to those found by Hagmann (1902) in Brazil (length,
86-97 mm; width, 52-56 mm; most over 100 g). Three
of the eggs not included in our means and ranges
were abnormal: one was cracked; one was very small
(75.65 X 46.40 mm; 97 g); and one was misshapen,
resembling a bean. After examining the eggs we re-
turned them to the nest and covered them,

The one-eyed female remained in the area of her
nest, but apparently did not closely watch or defend
it. After reburying the eggs on 30 October, we placed
a few small sticks in the pattern of an asterisk on top
of the nest mound, and several more in a ring around

.the nest. These sticks remained undisturbed until at
least 20 November, suggesting that the female did
not lie on the nest. In addition, from 6 October to 21
November we sporadically searched for the female at
the nest site and in the lake. On the evening of 16
October we saw a large black caiman at the water'’s
edge, 1-2 m north of the nest. It appeared to be miss-
ing its right eye, but it had its left side to us, and was
therefore impossible to identify with certainty. We
otherwise never saw the one-cyed female at the nest,
although we did see her in the southern part of the
lake several times. The female’s behavior is in contrast
to the reports of the sources cited by Medem (1980).
Several of these stated that females often lie on their
nests, and one noted that females vigorously defend
their nests. However, Cott (1926) reported that not
all female Melanosuchus watch and defend nests, and
that some females are entirely absent from the nest
site. The one-eyed female’s behavior may have been
affected by our activities near her nest; Crawshaw and
Schaller (1980) found that female Paraguayan caiman
(Caiman yacare) sometimes stopped guarding their nests
after only one or two visits by humans. The female’s
behavior may also have been affected by the loss of
an eye.
We checked the nest daily from 21 November until
1 January 1984. The nest was undisturbed at 0800 h
on 1 January, but at 1700 h the nest was uncovered
and the female was in the water beside it. The top
third of the nest had been smoothly scraped off, pre-
sumably by the female, and the €ggs were exposed.
The eggs were hatching, and three hatchlings were
moving toward the water. We captured one hatchling
before it left the nest. It measured 139 mm from the
tip of the snout to the anterior edge of the vent and
307 mm in total length, and weighed 91 g. Its belly
was distended with yolk. Hatching occurred 88 days
after deposition on the day of the first major rainfall
(80 mm) of the wet season. This incubation time is
considerably longer than the five to six week times

reported by Hagmann (1902) and Cott (1926). How-
ever, Medem (1980) gathered information from Bo-
livian hide hunters that implies an incubation time
similar to what we observed. Also roughly similar to
our observation is Medem’s (1963) estimate that in
Brazil incubation lasts two or three months, Much of
this apparent variation in development time could be
due to variation in nest temperature.

From 1-7 January, the young remained together in
the water at the lake edge. The female appeared to
stay with them continuously, remaining in the lake
0.5-3 m away from them and almost always facing
the shore. Heavy rains fell during this time, and on
7 January the nest was submerged by the rising lake.
The lake continued to rise on 9 and 10 January, and
the female and young left the immediate vicinity of
the nest site. On 27 January we saw 4 small hatchling
black caiman in a large floating grassmat on the S end
of the lake, about 150 m from the nest site, but we
do not know if they were members of the same clutch.

When we excavated the nest on 7 January, it con-
tained 28 hatched eggshells, 2 infertile eggs with their
yolks intact, 2 unhatched eggs containing fully de-
veloped dead embryos, and 2 eggs from which the
young had hatched, but died before leaving the nest.
All of these materials were preserved and placed in
the collection of the United States National Museum
of Natural History (USNM 257787-91).
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Observer Effects in Anolis sagrei

RICHARD A. SUGERMAN, College of Osteopathic ‘Medicine
of the Pacific, College Plaza, Pomona, California 91766-
1889, USA.

Sugerman and Hacker (1980) presented e_v'idence
that collared lizards, Crotaphytus collaris, significantly
decreased their activity in response to an observer
who was discernible to them. Prior to this finding,
the references to the relative timidity of a lizard species
were anecdotal rather than based on experimental
data (Greenberg, 1978; Jenssen, 1978). The purpose of
this paper is to examine a different species of lizard
to determine if it is also significantly affected by an
observer. ; .

The genus Anolis was selected for use in this study
because many species in this genus have been wat'ched
without the use of covert observation techniques
(Greenberg and Noble, 1944; Carpenter, 1965; Coo-
per, 1971; Echelle et al., 1971; Jenssen, 1971; Stamps,
1973; Stamps and Barlow, 1973). Jenssen (1971) stgled
that “In the field, the activity of A. nebulosus was little
affected by an observer, even when 'observed from
only a few yards away.” This summarizes what many
authors have assumed from casual observation of many
lizard species. In the current study, Anolis sagrei was
used to determine the effect of a visible observer on
their activity level. This common anole appeared to
the author to be relatively insensitive to people.

Twenty healthy male A. sagrei, weighing an average
of 5.0 g (3.17-7.02 g), were purchased from a com-
mercial dealer and placed in individual one-galion
terraria. All terraria contained potting soil, a water
dish, live crickets and meal worms, and branches to
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® Mirror
% No Mirror

INDEX OF ACTIVITY

10 20 25
0 DAYS

Fic. 1. Summary of the index of activity (display--
actions-patterns, dewlap extensions, and %\ead bpbs)
for each pair of animals during two 30 min periods,
one with the one-way mirror down and the slec_ond
with no mirror in place and the investigator visible,
over 25 test days.

perch on, and were liton a 13L:11D cycle. All terraria
were heated with light bulbs. The light bulbs were
positioned so as to provide a temperature gradlgnt
through the terraria and made it possible for tl'.\e liz-
ards to reach their preferred temperature. All lizards
gained weight during the testing pe‘riocll‘ The test cage
was a 64.6 L hexagonal terrarium inside a plywood
observation box (78 x 64 x 94 cm) with' a removable
900 cm? one-way mirror on the (ront. The one-way
mirror could be raised, which made the observer
readily visible through an 841 em’ opening, or low-
ered to hide the observer.

Twenty-five h of testing was performed between 2
May and 16 July 1987. The test paradigm was as fol-
lows. A randomly-chosen lizard was placed into the
test terrarium and allowed a minimum of two days
to acclimate. On the test day, a second mmllomly-
chosen animal was placed into the test terrarium. A
one h testing period began immediately upon the
second animal entering the cage. The test period was
divided into two 30 min periods. During onc of the
30 min periods, the one-way mirror was down, and
during the other 30 min period, the one-way mirror
was up and the observer’s face was visible to the
animals. At the end of the hour, the original lizard
was removed and the second lizard, randomly chosen
from the remaining nineteen animals, was allowed a
minimum of two days to acclimate in the test cage
until the next test. On each subsequent test day the
sequence of the one-way mirror (up or down) was
alternated. Each test was started between 1130 h and
1300 h. .

The activity of both animals was recox;ded on x.'1d-
eotape for later analysis. The camera’s field of view
was through the opening for the mirror at the ijont
of the observation box. The number of display-action-
patterns (DAPs), dewlap extensions, and head _bobs
were recorded for each animal during each min of
the one h test period. All displays for pofh animals
were summed to produce an index of activity for each
30 min period. .

The results (Fig. 1 and Table 1) were analyzed using
Wilcoxon's Signed-Ranks Test. In this test paradigm,

NI

TaBLE 1. Comparison of the mean number of dis
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play-action-patterns (DAP), dewlap extensions (DE), and

head bobs (BOBS) performed during the 30 min, no mirror and mirror test periods.

No mirror Mirror
DAP DE BOBS DAP DE BOBS
z 5.64 15.56 2.88 4.12 11.08 5.65
Range 0-36 0-85 0-15 0-22 0-40 0-60
N 25

25

no difference was seen in the activity level of A. sagrei
during the times when the lizards could or could not
see the observer (Ts = 158, P > 0.05, N = 25). These
results indicate that A. sagrei does not require covert
testing techniques for the experimental work on dis-
plays and animal interactions. These results differ sig-
nificantly from those found in collared lizards (Sug-
erman and Hacker, 1980), which are affected by the
presence of a visible observer under similar condi-
tions.

There is an obvious difference in the effect of a

visible observer on collared lizards and A. sagrei. This
difference is probably related to environmental or
behavioral factors. Collared lizards range in temper-
ate, open, rocky areas and are “alert” to the move-
ments of potential predators at some distance (Fitch,
1956). Evans (1951) reported that Ctenosaura pectinata,
which are also large lizards that sun themselves on
rocks in open areas, are extremely wary of an ob-
server. Anoles, on the other hand, are mostly small
lizards which inhabit the subtropics and tropics and
are found in more protected environs such as shrubs,
trees, and vines. Thirteen species of anoles were stud-
ied without covert observation techniques by Green-
berg and Noble (1944), Carpenter (1965), Cooper
(1971), Echelle et al. (1971), Jenssen (1971), Stamps
(1973), and Stamps and Barlow (1973). The authors
assumed that the anoles were not affected by their
visible presence. However, none of the species have
been tested for the effect of an observer. It is likely
that anoles are relatively insensitive to an unobtru-
sive observer. However, based on the sensitivity of
some lizards, it is strongly recommended that specific
species of lizards be tested using this methodology
to determine their sensitivity to the presence of a
visible observer.
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Twinning in Leatherback Sea Turtle
(Dermochelys coriacea) Embryos
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Monozygotic twinning in reptiles has received lit-
tle research attention. There are no data to evaluate
whether individual females are genetically predis-
posed to the production of twins or, in the case of
oviparous species, whether particular incubation en-
vironments bias in favor of twinning. Isolated cases
of embryonic twinning in crocodilians are summa-
rized by Ferguson (1985). Hubert (1964) was able to
induce twinning in the lizard, Lacerta vivipara, by di-
viding blastoderms with a fine glass needle. Despite
relatively more data on twin sea turtle embryos de-
veloping within a single egg (Caretta: Fujiwara, 1964;
Blanck and Sawyer, 1981; Chelonia: Glaesner, 1924;
Fowler, 1979; Hewavisenthi, 1989; Dermochelys: Der-
aniyagala, 1930, 1932; Hughes etal., 1967; Chan, 1985;
Whitmore and Dutton, 1985), rates of twinning by





